Abstract. Previously, all of the major fruit fly, Drosophila melanogaster, chromosomes (I, II and III) have been shown to be associated with geotaxis, but the Y chromosome has not. Using two methods (back-crossing and chromosome substitution), Y chromosomes from lines that have evolved stable, extreme expressions of geotaxis were placed into different genetic and cytoplasmic backgrounds to test the resulting males for geotaxis. The results of the back-crossing do not support the interpretation of Y-chromosome effects on geotaxis. These tests do not have sufficient statistical power, however, to detect small genetic effects. In the chromosome substitution experiment, the geotaxis-line Y chromosomes were placed into high-and low-selected lines, Canton-S and Champaign wild-type backgrounds. The results of the chromosome substitution experiment provide evidence for a Y-chromosome effect on geotaxis in selected geotaxis lines, but not in wild-type stock, backgrounds. These results suggest that the Y chromosome has a small effect on geotaxis, whose detection depends on genetic and/or cytoplasmic background. The implications of these results are discussed for behaviour-genetic analysis of D. melanogaster and for issues of statistical power in detecting small genetic effects.
It is inescapable that gravity is an environmental factor of paramount importance. Given its pervasive nature, we can sometimes fail to recognize gravity's vital role in fundamental behavioural processes like orientation and the maintenance of posture and equilibrium in other behaviour patterns such as flying, swimming and walking (Horn 1985) . Although the physiological basis of gravity sensing systems is fairly well understood in some species (Schwarzkopff 1964; Horn 1985) , much remains to be learned about how animals relate to gravity. The ways in which animals (especially insects) orient and move with respect to gravity (i.e. geotaxis) can be considered to be evolutionarily important behaviours because they have the potential to affect habitat selection, foraging success, mating success or other important aspects of life history. Hirsch 1985) . In an F 2 correlational analysis, the ADH-geotaxis association was maintained, but the AMY-geotaxis association was broken by meiosis; therefore ADH is a marker for a gene correlate of geotaxis but AMY is not (the PGD-geotaxis association was not tested in the F 2 generation; Stoltenberg et al. 1995). Subsequent analysis of two lines derived from those F 2 generation hybrids, after 66 generations of potential recombination, provides further evidence for a gene correlate of geotaxis near the structural gene for ADH (Adh 2-50.1; Stoltenberg & Hirsch 1996).
